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Abstract 
 
Agricultural geography is one of the subportion of human and our economic geography which examines the primary, 
secondary, tertiary and quaternary yield types activities that are carried out in agriculture. In this paper, we are examining the 
spatial distribution and concentration of crops and their yields along with their crop periods using Big data Analytics to find 
out the cropping patterns and combinations that varies in space and time.  Our primary objective is to findout the crop 
associations and patterns under climatic influence for each geographical segmentation, to give better yeilds.  The Big data 
analytic based association won't to last as many of the farmers and scientists are rightly challenging over the agricultural 
sustainability. However, there is a strong possibility of the farmers to adopt a new combination in the coming decades as the 
Big data analytic based crop pattern decision facilitates the farmers, always try to optimize their agricultural re-turns and 
adopt new innovations which gives better yeilds since we are performing factual data centric analytics. 
 
 
1.Introduction 
 
 
Agriculture plays a vital role in economy of India . Based on records, over 58 % of the rural households 
depend on agriculture as their primary means of livelihood which acts as one of the largest contributors to the 
Gross Domestic Product (GDP). India is one of the largest producer, consumer and exporter of agricultutal 
commodities along with spices and spice products by ranking third in farm and agriculture outputs. Agricultural 
H[SRUWFRQWULEXWHVDERXWRIWKH,QGLD¶VH[SRUWVDQGLVWKHWKODUJHVWH[SRUWHURISULQFLSDOFRPPRGLWLHV 
 
As per estimates by the Central Statistics Office (CSO), the share of agriculture and allied sectors was 16.1% 
of the Gross Value Added (GVA) during 2014±2015 at 2011±2012 prices. During Q1 FY2016, agriculture and 
allied sectors grew 1.9 per cent year-on-year and contributed 14.2% of GVA[1]. 
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Figure 1: GDP on Indian agricultural activities 
 
Big data analytics on geographical segmentation of agricultural area is done to to examine the spatial 
distribution of crops and to study the other agricultural activities that are carried out on each geographical 
segment.  Based on factual data of a particular segment, we are analyzing the variations of crops that are suitable 
for that segment and the patterns of yield received by the producers.  Here we are individually analyzing the 
cropping patterns combinations which widely varies in space and time. For example, the crop associations of 
Punjab, Haryana are  different from those of Kerala and Tamilnadu.  This analysis drills down to such variations 
and the systematic explanation which gives more insights primary objectives on the effective utilization of  
agricultural geographies. 
 
     We are finding out patterns on the spatial concentration of agricultural commodities as  there are certain 
crops which have very high concentration in one area and low or insignificant concentration in other areas that 
may be capable to giving high yields. This analysis provides reasons for such spatial densities by examining the 
primary and secondary causes.  The Crop associations and crop combination in in certain geographies of India 
have a significant impact on pre-Green Revolution period than on post- Green Revolution period. For example, 
the wheat and rice combination in North India is a recent development in the crop patterns on the land use history 
of India.  This is  
 
    Because of their challenging its sustainability, there is a strong possibility for the farmers, to adopt a new 
combination on agricultural patterns when it gives better yeild than the current ones, that are identified by factual 
data analytics. Farmers always try to optimize their agricultural returns and adopt new innovations. This temporal 
change in cropping patterns deserves investigation and explanation by Big data analytics. 
 
2.Big data analytics over geospatial agricultural data 
 
The concept behind Big Data analytics could be simplified as the analysis of a wide variety of data volume 
over agricultural data on segmented geography, creates trends towards the intention to find a regular pattern or 
data behavior that will allow making decisions in a faster and more accurate way [2]. 
 
Some of the researchers consider the Big Data as poor, since the term is used in science to refer to data sets 
large enough to require supercomputers for the analysis. However, currently vast sets of data can be analyzed on 
powerful but affordable, desktop computers with standard open software tools. We believe and agree that the data 
intensive applications represent a  challenge for Big Data, like the LCH (Large Hadron Collider), but for most 
researches and organizations processing large volumes or wide varieties of data remains merely a technological 
solution unless it is tied to  economic/business/research goals and objectives [2][3][4] 
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2.1.Data availability 
 
Today we are in the position to use satellite imagery to view the geographical infomation using some of the 
tools such as Google earth or other Imageries provided by the Government institutes. In addition to image data, 
the soil types, cropping cultures could be found by the regional agricultural databases which has the data sets for 
many years. These documentation contains and facilitates to generate large amount of Data everyday in which it 
could be included with agricultural activity data . These information could be retrieved using different 
Application Program Interface (APIs) provided for performing Bigdata analytics, in order to allow any 
researcher or any person to retrieve specific data from the large data set these institutes have. But, the amount 
and the quality of the retrieved information is not the expected. 
 
2.2.Data cleansing 
Researchers have the assumption that analytical methodologies could be done over large data sets that can be 
applied in the same manner to Big Data, which in some specific scenarios can be done.  Since the data could be in 
the form of aggregates or duplicates, we need to clean the available data set.  Once Data is collected and 
identified that there are lack of information, the data that must be ³cleaned´ to reveal the original context of data,  
preserving the integrity of the useful Data [5]. The data cleaning process could be done manually and if possible 
by a person who is  trongly related to data manipulation or to the specific application field where the data is going 
to be applied. 
 
 
3. Crop rotation methodology 
 
Crop rotation is carried out by continuously planting various crops in a sequence that follows a definite cycle. 
The length of the rotation may vary from few months to number of years it takes a cycle to be completed. In this 
methodology, Cover cropping helps the farmer maximize the soil by alternate method of cultivating deep rooted 
crops with shallow rooted crops as such plant foods are tapped at different depths at different times. Grass and 
legume family cropes are included in the rotation. Since, the roots of grasses help check erosion while legumes 
make the soil rich in nitrogen as such increasing soil value. 
 
In Crop Rotation methodology  there are one or more farmers responsible for the labor and the produce is for 
their own consumpWLRQ$FURSURWDWLRQVFKHGXOHLQFOXGHVGLIIHUHQWYDULHWLHVRIFURSV¶JURZQGXULQJDOWHUQDWLQJ
seasons. Advantages of this methodologyare weeds, pests, and diseases are controlled, while soil fertility is 
maintained. 
 
     The yield performance of various crops in a country or region is not uniformly distributed. There are inter-
regional, intra-regional, intra-village and intra-farm variations in the production and productivity of different 
crops. In other words, some areas perform better than others based on geographical and farming constraints.   Our 
Big data analytics on agricultural data, facilitates a diagnosis at the micro level (household and field level) the 
causes of existing agricultural backwardness, and then suggests suitable strategies to enhance productivity.  In 
some of the developed countries and in few of developing countries, agriculture has achieved the status of 
business. In agribusiness as a corporate agriculture has been considered as an industry where the data centric 
analysis makes attempt to identify the impediments which are coming in the way of making this occupation as an 
agribusiness with increasing profit. 
 
 
4. Resource constrained agricultural Crop scheduling- Algorithm 
 
With respect to NP-hardness of the RCPSP, mainly heuristic methods are used for its solving. Papers 
frequently present applications of stochastic heuristics such as simulated annealing and genetic algorithms [7], 
[8].  The scheduling problem is a frequent task in the control of various systems such as agricultural process 
management.  Resource-constrained project scheduling follows an NP-hard optimisation problem. We are using 
this for efficient crop scheduling to give better yield.There are multiple heuristic strategies for shifting activities 
in time when resource requirements exceed the available amounts. The scheduling strategies are frequently based 
on priorities of activities.  
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4.1. Scheduling Algorithm for crops based on geospatial data 
 
The algorithm is based on time shifting of activities when the total agricultural requirements are higher than the 
available resource limit. This is implemented by prolonging their duration but seperating for each activity by 
considering the agricultural cURS¶VVWDUWLQJGXUDWLRQDQGFXUUHQWGXUDWLRQZKLFKHTXDOVWKHOHQJWKRIVKLIWDQGVWDUWLQJ
duration. The advantage of this algorithmic approach on big data which enables access so that whenever we need to 
compute new earliest possible start times and latest allowable finish times for activities after shifts or update the actual 
time duration of some activities, the analytics facilitates to compute the whole agricultural crop timespan (considering 
each as a project) using a simple method and, in spite of this, the dates of finished activities remain unchanged in the 
result of the new calculation. In other words, any change in the present has no effect on results in the past. 
 
Let us denote 
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Now we will formulate an algorithm. The symbol := stands for the assignment operator. 
 
4.1.1. [Initialization of crop parameters] 
 
Using this method, we determine for each edge the earliest possible start time and the latest allowable finish 
time. Let us assign 
      
Ĳ1:=0,  (1) 
 
  į
ij 
:= 0, tc :=ts  for every (i , j ) 䌜E (G) (2) 
 
   ij ij    
 
2. [Test for finishing for each crop]  
 
If Ĳ 1 =T (0) then algorithm finishes else we continue to   
 n       
 
 
       
 
 
3. [Determination of interval [Ĳ1 ,Ĳ2 ] ]   
 
The left bound is given and the right bound we determine from the following formula 
 
 
 
 
 
 
  
Ĳ
 2 
=
(i,j
min
)䌜E(G)({Ti(0) | Ti(0)>Ĳ1}䌾{Ti(0) +tijc}) (3) 
 
 
4. [Determination of activities requiring resource in [Ĳ1 ,Ĳ2 ] ] Let  
 
 
A ={(i, j)䌜 E (G) | [Ĳ1,Ĳ2]䎚[Ti(0)+įij,Ti(0)+tijc]}(4) 
 
Let us determine the total requirements q of activities from 
 
q= rij (5) 
( i , j )䌜A  
 
If q> resource limit, then we continue to step 5 else to step 7. 
 
 
5. [Ordering activities from A by their priorities] 
 
Let A={e1, ...,em} . We order all m activities in A into a 
non-ascending sequence B as follows. If bk,blare any 
 
elements from B, then the order relation is defined as 
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follows:        
 
b b 䋽 T 
(0)
 + į 
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k l Vi(bk)     
  else if TS (bk ) <TS (bl ) (6)
 
   then if TS (bk ) =TS (bl ) 
 
      else if 
r
bk
>r
bl 
 
The first condition on the right-hand side means that bk has begun in the previous interval. 
 
6. [ Right-shifting]   
Because of step 4, there exists j< m such that  
j j㻗1  
rbilimit and rbi>limit (7)
i㻩1 i㻩1  
We shift activity bj+1 so that new values of its parameters are obtained from the old values by the following 
assignments: 
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for the other activities in B (according to their priorities), we either add their resource requirements and place them 
into the schedule or shift them if limit has been exceeded 
 
 
 
6. Experimental results 
 
The accurate determination of an irrigation schedule manually is a time-consuming and complicated process. 
We are using scheduling algorithm on Big data analytics to estimate the irrigation schedule for the major field crops 
during the period of peak water demand; the schedules are given for  different soil types and different climates for the 
given geographies[9]. 
 
 
Figure 2: Sample output on crop rotation schedule for a geographical region of Rajasthan 
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)LJXUH7KHWLPHVHULHVJUDSKUHSUHVHQWLQJWKHQXPEHURIPRQWKVDQGFURS¶VVFKHGXOH 
 The bar graph represents each crop limited within 12 months for rotation 
 
7. Conclusion 
 
Indian farmers and their children recognise the superior prospects that faster-growing industry and services 
can potentially offer. Agricultural growth and the expansion of good jobs in industry and services can go hand-
in-hand to bring rapid elimination of poverty and shared prosperity for all. According to a recent survey 
conducted by NGO Lokniti, 62 per cent of all farmers say that they would quit farming if they could get a job in 
the city. As for their children, 76 per cent say that they would like to take a profession other than farming.[6] 
 
If we facilitate profit improvement strategies over agriculture with high yeild, by the use of Big data analytics 
India may still continue to be a leader in agriculture. 
 
In the agricultural context,  the factual data-centic decisions will have a positive impact on related activities. 
Precision farming, which popular in developed countries with the widespread use of analytics makes a direct 
contribution to agricultural productivity. Satellite technology, geographic location information systems, remote 
sensing technologies, using the data of agronomy and soil types, facilitates increase in agricultural production. 
On large tracts of land this approach is capital intensive and useful. As a result, it is more suitable for the 
cultivation taken on corporate lines with the help of Bigdata Analytics. 
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